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Technical  Summary  Report 


1.  Fluorlnatlon  of  CF  NO  end  reactions  of  Its  fluorlnatlon  products. 

N  T:«i  rluorlnatloa  study  of  trlfluorenlt* — methane  in  the  presence  of 
a  AgF^  catalyst  (ae  ^ssrrl^^1  has  now  been  completed. 

3.7  grams  of  100R  CFjRC  was  fluorlnated  as  It  was  carried  by  nitrogen 
(2  1/hr)  and  contacted  with  fluorine  <1  1/hr)  just  before  entering  the 
AgFj  catalytic  reactor.  The  residence  tine  was  roughly  10  minutes  at  125*. 
The  compounds  and  yields  obtained  based  on  CF-jNO  consumed  sr**  >i  follows: 
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Silicon  tetrafluorlde  was  found  la  wary  small  amounts. 

Kqulmolar  amounts  of  CFjNO  and  fj  were  condensed  into  a  quarts  tube 
and  allowed  to  warn  t  room  tanperatura.  Upon  initiation  of  UV  radiation, 
a  flash  occurred  In  the  tube.  Radiation  was  continued  for  30  minutes. 
Separetlon  of  the  react ' jo  products  Indicated  the  presence  of  SIF4,  ROj* 
COFj,  CF4,  KTj,  (CF3)2»T  end  (uF3)2MR(CF3)2. 

Continuing  the  characterisation  of  (CF^HOCFj,  1.9  (0.46g)  of  the 

compound  (93X  pure)  was  condensed  Into  an  ampoule  (70  ml.  volume)  which 
contained  0.7  g  KI  dissolved  In  0.5  ml  of  wstar  +  25  ml.  of  acatoultTlle . 
The  ampoule  was  agitated  for  four  days  at  room  temperature  sad  for  several 
hours  at  80*.  Alfchou^)  some  color  developed  in  the  tuba,  Indicating 
oxidation  of  the  iodide  Ion,  when  the  gaseous  materials  were  passed  through 
a  trap  at  *23*  and  a  trap  at  -113*,  co  evidence  for  decomposition  of  the 
(C?3)2»OCF3  was  fowmd. 
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Earller  vt  have  shown  that  tha  compound  (CF^) 2l*0CPj  apparently  haa 
considerable  stability  toward  fluorination  even  at  200*  In  tha  praaence 
of  M2.  Pyrolyais  was  attanptwd  by  holding  0.45  wM  of  tha  compound  In  a 
Monel  tub*  at  350*  for  30  alnutaa.  An  infrarad  space run  Isdlcatad  no 
decenpes ition  had  occurrad.  ^a  material  vaa  returned  to  tha  Monal  tuba 
end  nelntalned  at  440*  for  45  minutes.  Lass  than  10Z  decomposition 
occurred.  Products  have  not  bean  identified. 

XI.  Photolysis  reaction  of  carbon  monoxide  and  tatraf luorohydraalna , 
Photolysis  reaction  of  osalyl  chloride  and  tatrafluorohydraalne. 
Characterisation  of  reaction  products. 

Vi  ^ 

Conditions  of  concentration,  tins  of  irradiation,  and  other  experimental 

coeditions  ware  varied  in  an  attanpt  to  obtain  aa  high  a  yield  of  NP^COP  as 

**  *1 

feasible  from  tha  irradiation  of  CO  and  M*>F*.  Holds  aa  high  aa  13Z  O.'afO 

a'  * 

based  on  26  mM  HjF^  vara  obtained  vhaa  a  mixture  composed  of  136  am  N2F^ 
and  200  an  CO  in  a  5.2  liter  Pyrax  bulb  with  a  quartz  ln**t  vaa  irradiated 
for  approximately  three  hour*.  Other  products  usually  obtained  are:  HjO, 

COF j ,  IjFj  and  C02.  Furl fl cation  of  tha  MF2C0F  la  beat  brought  about 
through  tha  use  of  an  unpacked  twelve  foot  colled  copper  column  (1/8"  l.d.) 
in  a  fractional  codls till alien  apparatus.  However,  some  difficulty  la 
encountered  in  trying  to  separate  the  HFjCC*  from  dif luoroamina  which  ap¬ 
parently  la  a  hydrolysis  product.  Attempts  are  currently  being  made  to 
obtain  a  more  nearly  anhydrous  eye ten. 

The  infrared  spec Crum  consists  of  6  bands  Including  those  at  1860, 

121Q.  1040.  HO,  835  and  770  en~*.  All  of  these  are  strong  except  the  one 
at  835  cm” '  which  is  very  week  at  10~15  na  pressure  in  a  5  cm  call.  Molecular 
weight  determinations  fall  in  the  range  between  90  and  102.5.  Tha  nass 
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■ pact run  includes  a  parent  peak  at  a/a  »  99  and  the  nuclear  magnetic 
resonance  a  pact  ms  shows  tha  praaanca  of  a  NF^-f  luorlna  resonance  ar^  a 
C-F-flucrina  raaonanca.  Peak  area*  are  approximately  In  tha  ratio  2:1 
(KFjiCF).  Chemical  ahlfta  relative  co  CCljF  are  N-F,  -33  ppm  and  C-F, 

*■  11  ppm.  Tha  NF2  chemical  ahlft  la  email  compared  to  tha  uaual  but  there 
1*  a  dearth  of  Information  on  chemical  ahlfta  for  N-F  compounda.  Vapor 
preeeure  da termination  on  a  tingle  a amp la  which  la  probably  97  -  98Z 
NF2COF  lndleataa  a  boiling  point  of  about  -46 *C  whereaa  Ruff  and  Gleaa 
(Barlchta,  69,  684  (1936))  lndlcatod  a  boiling  point  of  -82*  for  tha 
compound  which  they  suggested  waa  NFjCC#.  From  thla  vapor  pressure  data, 
tha  heat  of  vaporlaatlcn  la  approximately  2600  kcal/mola.  It  ahould  ha 
emphasised  that  thaae  data  are  only  approximate  beceuaa  of  tha  impurity 
of  the  matarlal.  Hopefully,  work  on  thla  compound  will  aoou  he  finlahed. 

A  low  temperature  fluorinetlou  la  alao  planned. 

Vapor  phaae  reactloua  of  oxalyl  chloride  and  tetraf luoroby dr amine 
were  run  under  e  variety  of  coodltiooa  in  an  attempt  to  find  a  simple 
preparation  of  NT2COCI. 

1.  Two  hundred  mm  of  roughly  equimolar  mixture  of  NjF^  and  (COCD2,  in  a 
Fyrex  bulb  at  room  temperature  for  ten  ainutee  and  at  40*  for  ten  houra, 
did  mot  react.  Thla  mixture  at  about  one  atmosphere  preaaura  waa  heated 
In  e  Monel  tuba  at  100*  for  24  houra  yielded  acme  noocondanaabla  (probably 
CO),  trace  of  C0F2,  C0C12,  eome  C0C1F  end  N^. 

2.  Mlxturoa  o £  N  F4  end  (C0C1)2  Irradiated  with  UV  in  a  email  quarts  tuba 
for  about  30  minutes  gave  large  amounts  of  C0C1F,  some  COC^,  a  trace  of 
OOFj  and  CO.  However,  pure  oxalyl  chloride  Irradiated  under  the  same 
conditions  is  completely  decomposed  into  COCI2,  CI2  and  CO, 
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3.  Irradiation  of  a  N^F^  “(CQC1)2  In  a  200  al,  Fyrax  bulb  for  1.5  hour* 
raaultad  only  In  partial  daccupoaltlon  of  tha  chlorlda  to  COC1  and  raccvary 
of  ^2^4*  It  appaara  that  tha  formation  of  KFjCOCl  at  anbiaat  tawparatura  i* 
aaaantlally  pracludad  bacauaa  of  tha  low  stability  of  tha  N-C  bond.  If 
thla  caapouad  la  prasant,  tha  ytald  must  ba  vary  low.  Work  la  continuing 
bora. 

III.  laactlooa  of  MjF^  or  F^  with  psrfluoroaeatyl  compounda. 

f  r  ■*  t1 1  -■  \  ■’ 

'S  la  a  continuation  of  attanpta  toward  tha  praparatloo  of  nltrogan-contalnlng 
hypoflaorltaa ,  praparatloo  of  tow  parfluoro  compounds  which  could  ba  uaad  at 

i  \  *  w 

•  darting  uatarlala  hawa  bang  invaatlgatad.  _ 

1.  Fluorinatlon  of  CF^CCS^  In  atatlc  and  flow  raacton  with  fluorlna 
dllutad  by  nltrogan  at  taaparatursa  ranging  batwaan  -78*  and  room  tanparatura 
raaultad  in  tha  production  of  tha  following  produeta:  CF^COF,  COFj,  CF^, 

Hfj  and  othar  produeta.  Lata  ha rah  eondltiona  ara  lndleatad  If  tha  daalrad 
coappucd,  CFjCOPF^ ,  la  to  bo  obtalnad. 

2.  tfcaa  a  mi stars  eonalating  of  83*4  wa)  and  CFjCOBr  02  opO  was 
dllutad  to  a  total  praaaura  of  140  aw  with  dry  nitrogen,  no  raaetlon  oecurrod 
at  roow  tanparatura  on  prolongad  standing.  Whan  a  similar  sdxtura,  without 
nltrogan,  waa  subjaetad  to  UV  irradiation  In  a  quarts  vaaaal  for  40  ninutoa, 
raaetlon  did  oeeur  and  towa  of  tha  produeta  hava  baan  ldantlflad  *'  SiF^, 

CFjCOF,  CF jMFj ,  CF,Br  end  Stj,  Work  la  continuing  hara. 


